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five years when the contract was finalized. 


@ PDN and ERA provide exposure to uranium 

We recently increased our uranium prices for 2008 and 2009 to US$64/Ib (+29%) 
and US$52/Ib (+30%) and our long term prices to US$70.lb (+17%). Paladin is 
more exposed to spot market while has long-term contracts. We maintain neutral 
on both the stocks as they are trading close to their NPVs. Uranium explorers are 
trading at an average EV/Ib multiple of US$3.54/lb of U308 resources. 
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Uranium Geology 


Uranium is not found in native state but is found combined with other elements. 
Uranium deposits worldwide can be grouped in a defined number of ore bodies. 
Australia's uranium resources can largely be classified in two kinds of orebodies, 
unconformity-related and breccia complex (most of the Canadian deposits are 
unconformity-related). 


Unconformity-related deposits constitute almost 20% of Australia’s total 
uranium resources e.g. Nabarlek (now mined out) and Ranger 1 & 3. Other 
major deposits are Jabiluka, Koongarra and Ranger 68. ERA’s Ranger mine has 
reserve grades of around 0.1% U30g, whereas Jabiluka has reserve grades of 
around 0.5% U3Og. 


Most of Canada’s Uranium deposits like Key Lake, Cluff Lake, Rabbit Lake (all 
now depleted), and McClean Lake and McArthur River deposits are all 
unconformity-related deposits. Cigar Lake is also unconformity-related deposit 
with exceptionally high grades of around 20% U3Og, 


The Olympic Dam deposit, accounting for about 66% of Australia’s reserves 
and resources is Breccia complex deposit. Uranium grades here average from 
0.08% to 0.04% U30s¢, 


The most common ore for Uranium are uraninite (also called Pitchblende; 
U,0;.UO3, better known as U30g). Other common mineral ore for uranium are 
carnotite, autunite, torbernite, and coffinite etc. 


Mining uranium to marketing yellowcake 


The common uranium mining methods include underground mining, open pit 
mining and in situ leach mining among others. According to the World Nuclear 
Association, share of various uranium mining methods are as follows: 


Table 1: Uranium mining methods, 2008 


Mining method % share 
Conventional underground & open pit 62% 
In situ leach (ISL) 28% 
By-product 10% 


Source: World Nuclear Association; considering Olympic Dam as by-product rather than in underground category 


In conventional mining (open pit/underground) the ore is crushed and finely 
ground before being leached with chemicals to separate the uranium from the 
waste rock (tailings). This leached slurry then undergoes various other 
extraction and refining processes to form a uranium oxide (U3Og) concentrate 
called yellowcake. 


In in-situ leach mining, the ore is not dug out but is chemically treated such that 
the minerals dissolve and the mineral rich solution can be recovered on the 
surface. This method is largely used in sandstone type deposits since the ore 
body needs to be permeable to liquids used. This method is increasingly gaining 
popularity as there are no tailings or wastes generated and there is little 
disturbance to the surface. 
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Yellowcake in uranium mining is analogous to copper concentrate in the case of 
copper mining. Yellowcakes typically contain 70%- 90% U3Ox besides other 
oxides. This yellowcake is then sold to utilities around the world on the basis of 
the U30z contained in the uranium concentrate. This concentrate is not the final 
fuel (much like copper concentrate is not the final copper metal) and hence 
utilities then contract with third parties like converters, enrichers and fuel 
fabricators to produce the required reactor fuel. 


Yellowcake needs to be converted to nuclear grade UO3 (uranium trioxide), 
which is further converted to UF, (uranium hexafluoride). UF, is finally 
enriched to contain 3%-4% of U-235 (from a natural level of 0.7% U30s). This 
enriched uranium hexafluoride is the reactors grade uranium and used by power 
utilities. This low enriched uranium can be further enriched to produce highly 
enriched uranium (HEU), which is weapons grade and has c.90% U-235. 


Australian uranium miners sell yellowcake to the utilities and do not process the 
concentrate themselves. Some uranium companies like Cameco are involved in 
converting the yellow cake to the final reactor fuel. Cameco is involved in the 
complete value chain of uranium from (a) uranium exploration; (b) mining and 
milling; (c) refining and conversion; (d) enrichment; and (e) fuel fabrication 
(also known as fuel manufacturing). 


Figure 2: Relative volumes of uranium in the nuclear fuel cycle 
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Source: Australian govt document on Nuclear energy, UBS 


Secondary sources of uranium 


Uranium supply from mines is not sufficient to meet uranium demand with 
remaining demand met by secondary sources like inventories held by utilities, 
producers, governments, and recycled products. Excess Russian enrichment 
capacity is also used to enrich depleted uranium tails. Uranium available from 
demantling Russian nuclear weapons under the HEU agreement is also a 
significant source of uranium as it contains highly enriched uranium (HEU). 
This highly enriched uranium is converted to low enriched uranium to be used 
by the power generating utilities. Secondary 
approximately 30% of the total uranium supply in 2008. 


sources accounted for 


Figure 1: Drummed yellowcake 


Source: EIA. 
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HEU agreement 


The HEU agreement, also called the megaton-to-megawatts agreement, was 
signed by the US and Russia in 1993. Under this agreement Russia would 
dismantle a significant portion of its nuclear warheads by converting highly 
enriched uranium (HEU) from Russian nuclear warheads into low enriched 
uranium (LEU) used to fabricate fuel for commercial nuclear power plants. The 
agreement is to convert 500MT of HEU to LEU over a 20 year period ending in 
2013. LEU uranium coming in the market due to this agreement is a major 
source of secondary uranium supply — the equivalent of one major mine 
according to Cameco. Russia had indicated, early in 2006, that it does not wish 
to enter into a second HEU deal after 2013. 


Uranium marketing 


Uranium is not traded on exchanges the way other base metals like Cu, Al etc 
are traded. Uranium, instead, is traded through contracts negotiated directly 
between the buyer and the seller. The structure of these contracts tends to vary 
widely depending on the way pricing mechanism has been agreed upon between 
the two parties. Pricing can be as simple as single fixed pricing or can be 
referenced to economic indices. Contracts traditionally specify a base price, and 
rules for escalation. The escalation can be based on economic indicators like 
inflation, GDP etc. 


Uranium is sold both under long term contracts as well as in the spot market. 
Long term contracts dominate the market with close to 85% share of all uranium 
sold. Approximately 15% of the uranium is sold under spot market. 


Long-term contracts 


Long-term contracts as the name suggests are multi-year contracts (two to ten 
years or more) with deliveries starting after two to five years when the contract 
was finalized. 


Long-term contract prices can be referenced to spot prices or long-term indicator 
prices. They can also be based on fixed price mechanism with escalation linked 
to various economic factors. In the former case the companies’ revenues would 
be affected by the spot prices but in the later they may not necessarily be. Even 
in long-term contract prices, companies tend to have a mix of both the above 
two types of contract mechanism. The way contract prices are agreed on also 
appears to have changed over a period of time. According to Cameco, the 
company used to have ceilings for 100% of volumes and no floors in 2001 but it 
currently has some ceilings in prices for prices above US$100/lb and floors with 
escalation. ERA is another company which sells most of its uranium under long 
dated contracts. 


Producers tend to prefer long-term contracts because it gives them visibility of 
earnings in a capital intensive business whereas buyers prefer these contracts 
due to supply security. 


Spot market 


Spot contracts are shorter term in duration with deliveries done within 1 year of 
the contract award. 
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Since there is no established exchange to quote spot rates for uranium, spot 


quotes are provided by uranium market service providers like Ux, TradeTech or 
Nukem etc. 


Chart 1: Uranium spot versus long-term prices 
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Source: Cameco 


Buyer behaviour 


Utilities tend to prefer a diverse set of suppliers for their supplies to ensure 
security of supply. In some cases (e.g. in the EU), this is a requirement and in 
cases, it could be also be individual utilities’ belief that it is getting a better price 
by contracting separately with various parties. 


Market segregation according to geography 


Uranium markets are differentiated by geography as well (in addition to being 


sold in different forms,). Historical and political forces have shaped the market 
in two distinct marketplaces: 


m The first, the western world marketplace comprises the Americas, Western 
Europe and the Far East. 


m A separate marketplace comprises countries within the former Soviet Union, 
or the Commonwealth of Independent States (CIS), Eastern Europe and 
China. Most of the fuel requirements for nuclear power plants in the CIS are 
supplied from the CIS's own stockpiles. 


Often producers within the CIS also supply uranium and fuel products to the 
western world, increasing competition. (Source: Cameco) 
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Factors affecting Uranium market 
Demand & Supply 


Uranium is primarily used by nuclear power plants in generating electricity. 
Uranium demand directly depends on the need of uranium by these nuclear 
power plants. Future uranium demand can be estimated using the number of 
current and planned reactors, which further depends on the choice of fuel to 
produce electricity by various nations. E.g. Nuclear power contributes to 
approximately 16% of the global energy requirements but contributes to only 
3% of the China’s power production. 


Uranium supply, as discussed above, comes from primary mines and secondary 
sources. Primary mine production can be estimated from production plans and 
exploration programs of respective companies. Secondary sources can depend 
on the individual government policies. E.g. the recent news that Presidents 
Obama & Medvedev had agreed to a reduction in the number of nuclear 
weapons allowed by both countries means that potentially secondary sources of 
uranium may increase. Further, government policies and agreements control the 
uranium mining and to which nation uranium can be sold. 


The paragraph below, sourced from Paladins annual report, talks about the 
political scene in Australia with respect to uranium mining. 


Investment View 


In this section we look at the valuations of various Uranium producers and 
Uranium explorers and developers using EV/lb (enterprise value per pound of 
U3Og) metric. 


While EV/b is not the sole metric to compare various entities, it does provide a 
useful comparison between both producing and non producing uranium 
companies. It is a useful metric especially in the case of explorers and 
developers where other metrics like P/NPV may not be very reliable because of 
a lack of visibility on data regarding production, capex and other operational 
metrics. 


Due to production and cashflow, producers tend to command higher multiple 
than explorers. Similarly among producers, a company with higher grade assets 
would command higher multiple because higher grades normally imply lower 
costs of production. 


Chart 3 provides a comparison of Uranium producer’s based on EV/Ib of U30g 
resources and EV/Ib of U3Og reserves. Uranium producers are trading at an 
average EV/lb multiple of US$27.3/lb of U3;Og reserves and at an average EV/Ib 
multiple of US$9.3/lbx of U3Og resources. 


Chart 2: Illustrative demand/supply 
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Source: WNA, UBS estimates 
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Chart 3: Uranium producers comps - EV/lb of U308 reserves Chart 4: Uranium producers comps - EVilb of U308 resources 
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Chart 5 below shows junior Uranium explorers and developers on EV/Ib of 
U303 resources. U30g resources include measured and indicated as well as 
inferred resources. We do not compare these entities on EV/lb of U3Og3 reserves 
as most of them do not have defined reserves (with the exception of First 
Uranium and Forsys Metals). 
The chart shows that Uranium explorers are trading at an average EV/Ib multiple 
of US$3.54/lb of U3Og3 resources. The multiple for explorers and developers is 
understandably lower than producers’ because of the certainty of production and 
hence the cash flows from producers. 
Based on EV/Ib multiples alone Mega Uranium and Extract Resources appear to 
be more expensive while Energy Metals and Bannermann Resources appear to 
be trading relatively inexpensive. 
Chart 5: Uranium Explorers/Developers (Australia & Canada) Comparables - EV/lb of U308 resource 
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Source: Company reports; Bloomberg; Resources as on May 20", 2009; Price as on Jul 09", 2009 


Equity read-through 
In our Uranium coverage universe, Paladin and ERA are trading at EV/Ib 
multiple of US$26.3/lb and US$13.3/lb of U3Og reserves respectively. On EV/Ib 
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of U3Og resources, the two stocks are trading at a similar multiple of US$7.6/lb 
and US$7.1/lb respectively. 


We recently increased our uranium prices for 2008 and 2009 to US$64/lb 
(+29%) and US$52/lb (+30%) and our long term prices to US$601b (+20%). 


As a result we increased our price target for Paladin to US$5.10 based on our 
NPV and of ERA to $21.50 which is set by combining our 12 month forward 
NPV of $16.48 and our valuation for Ranger 3 Deeps. We maintain our Neutral 
rating on both the stocks as we see the share price as fair value. 


We note that Paladin is more levered to rising uranium prices as most of its 
production is un-contracted. At current prices PDN appears to be fully valued 
but we believe that corporate interest and any upswing in uranium price will 
underpin the share price in the near term. 


Most of ERA sales are under long term contracts. We forecast a fixed contract 
book for ERA over the next couple of years so the increase in our uranium price 
assumptions do not offset this impact to near term earnings forecasts. We also 
believe the market is becoming more comfortable with ascribing value to the 
Ranger 3 Deeps potential underground project which remains the key upside to 
the stock. We anticipate the market will be willing to ascribe more value should 
further favorable updates be forthcoming. 
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Uranium Industry 


Chart 6: Uranium mine production by region, 2008E 
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Chart 8: Regional consumption of Uranium, 2008E 
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Chart 7: Major producers of Uranium, 2008E 
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Chart 9: Global uranium reserves by region 
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Weekly share price movement 


Chart 10: Weekly price changes 
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Both the S&P/ASX200 and the S&P/ASX200 Resources Index eased, falling 
2.9% and 5.6% w/w, respectively. RIO underperformed BHP w/w, falling 8.0% 


while BHP fell 5.9%. 


MCC and CNA where the only stocks to gain this week, while other coal names 
also outperformed the resources index, potentially due to weakness in base 
metals prices. We prefer the bulk producers to base metals as we anticipate base 


metals prices will continue to ease over the northern hemisphere summer. 


AVO was the worst performer, losing 14.7% w/w following an increase in the 


takeover offer for DIO on 6 July. 
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Chart 11: Aluminium - LME price vs LME stocks 
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Chart 12: Copper - LME price vs LME stocks 
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Chart 13: Lead - LME price vs LME stocks 
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Chart 15: Tin - LME price vs LME stocks 
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Chart 17: Spot steam coal pricing 
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Chart 14: Nickel - LME price vs LME stocks 


gee US¢/lb 
2150 
1650 
1150 Ni-Stocks 

650 


150 
Dec-94 Nov-96 Oct98 Sep-00 Aug-02 Jul-04 Jun-06 May-08 


Source: Datastream 


Chart 16: Zinc - LME price vs LME stocks 
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Chart 18: PINPV BHP 
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Table 2: Recent Research 


Company 

Sims Metal 

Alumina Limited 
Aditya Birla Minerals 
Equinox Minerals 
Kyoei Steel 

Osisko Mining 
Sidenor 

Tokyo Steel 
ArcelorMittal 


Australian Resources 
Banpu 


Equinox Minerals 
Mitsui Mining 

Rio Tinto Limited 
Rio Tinto plc 
Sesa Goa 

Sterlite Industries 
Teck Resources 
Vedanta Resources 
Nisshin Steel 
Teck Resources 
ArcelorMittal 

JFE Holdings 
Kobe Steel 
Nippon Steel 


Schnitzer Steel 


Sumitomo Metal Industries 


Source: UBS 


Share Price 
A$24.57 
A$1.36 
A$0.55 
A$2.40 
Y2615 
C$6.62 
E5.10 
Y1103 
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Bt324.00 


$2.58 
Y244 
A$49.60 
2026p 
Rs187.35 
Rs629.40 
C$19.99 
1388p 
Y218 
$20.94 
RCnt9,700 
Y3,200 
Y178 
366 
US$52.86 
Y258 


Rec'n 
Neutral 
Buy 
Sell 
Buy 
Buy 
Buy 
Neutral 
Neutral 


Buy 


Buy 


Buy 
Neutral 
Buy 
Buy 
Sell 
Neutral 
Buy 
Buy 
Neutral 
Buy 
Buy 
Neutral 
Neutral 
Neutral 
Sell 


Neutral 


Date 
9-Jul 
9-Jul 
8-Jul 
8-Jul 
7-Jul 
7-Jul 
7-Jul 
7-Jul 
6-Jul 


6-Jul 


6-Jul 


6-Jul 
6-Jul 
6-Jul 
6-Jul 
6-Jul 
6-Jul 
6-Jul 
6-Jul 
3-Jul 
3-Jul 
2-Jul 
1-Jul 
1-Jul 
1-Jul 
1-Jul 
1-Jul 


Analyst 

Mark Busuttil 
Glyn Lawcock 

Jo Battershill 

Jo Battershill 
Katsuya Takeuchi 
Dan Rollins 
Marcelo Zilberberg 
Katsuya Takeuchi 
James Bennett 
Glyn Lawcock 


Athaporn 
Arayasantiparb 


Onno Rutten 
Atsushi Yamaguchi 
Glyn Lawcock 
Peter Hickson 
Sunita Sachdev 
Sunita Sachdev 
Brian MacArthur 
Sunita Sachdev 
Atsushi Yamaguchi 
Brian MacArthur 
James Bennett 
Atsushi Yamaguchi 
Atsushi Yamaguchi 
Atsushi Yamaguchi 
Atsushi Yamaguchi 


Atsushi Yamaguchi 


Research 

Is Sims about to make more acquisitions? 
Alcoa Q2 suggests consensus too harsh 
Cessation of coverage 

Initiation of coverage 

Maintaining bullish stance 

Debt agreement reached in principle 

Shares already discounting a recovery 
Downward revision seems increasingly likely 
Latest forecasts 


Commodity prices and earnings revised 
Upgrade to Buy on higher coal prices 


Ramp-up to extend into H2/09 

Q1 results preview 

RIO sells first part of Alcan packaging 

Commodity prices stronger in 2010E 

Iron ore prices raised for 2011; risks stack up for now 
Bullish on commodities; in the price 

Lower rail costs for coal 

Upgrade to Buy: concerns being mitigated 

Uncertain about sustainability of recovery in stainless steel 
Teck arranges C$1.74bn private placement 

Another domestic SA steel price hike 

Top in terms of earnings momentum 

Q1 preview 

Q1 preview 

Moving Past Bottom, But reflected in Shrs 


Stagnant near term, promising long term 


UBS 12 


Australian Resources Weekly 10 July 2009 


Table 3: Upcoming Events 


Company 

FMG 

Energy Resources of Aust 
Rio Tinto 

Coal & Allied 
lluka 

Oz Minerals 
BHP Billiton 
Newcrest Mining 
Centennial Coal 
PanAustralia 
Coal & Allied 
Macarthur Coal 
Felix Resources 
Lihir Gold 
Western Areas 
Ivanhoe 

Energy Resources of Aust 
Paladin 

Perilya 

Alumina 

FMG 

BHP Billiton 
Bluescope Steel 
Newcrest Mining 
Onesteel 

Rio Tinto 
Centennial Coal 
lluka 

Macarthur Coal 
Lihir Gold 

Oz Minerals 
PanAustralia 
Perilya 

Felix Resources 
Minara 

Paladin 

Western Areas 
Ivanhoe 
Murchison Metals 


Avoca Resources 


Date 
13-Jul 
15-Jul 
15-Jul 
15-Jul 
16-Jul 
21-Jul 
22-Jul 
22-Jul 
27-Jul 
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29-Jul 
30-Jul 
30-Jul 
30-Jul 
30-Jul 
31-Jul 
31-Jul 
31-Jul 
6-Aug 
6-Aug 

12-Aug 
17-Aug 
17-Aug 
18-Aug 
18-Aug 
19-Aug 


19-Aug 
26-Aug 
27-Aug 
27-Aug 
27-Aug 
29-Aug 
31-Aug 
31-Aug 
31-Aug 
31-Aug 
10-Sep 
30-Sep 
TBA 


Event 

June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
Half Year results 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
June Qrt Production 
Half Year results 
June Qrt Production 
June Qrt Production 
Half Year results 
FY Result 

FY Result 

FY Result 

FY Result 

FY Result 

Half Year results 

FY Result 

Half Year results 

FY Result 

Half Year results 


Half Year results 


Half Year results 
FY Result 
FY Result 
Half Year results 
FY Result 
FY Result 
Half Year results 
FY Result 


June Qrt Production 
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Company Date Event 
Dominion Mining TBA June Qrt Production 
Gloucester Coal TBA June Qrt Production 
Kagara TBA June Qrt Production 
Mt Gibson Iron TBA June Qrt Production 
Murchison Metals TBA June Qrt Production 


Source: Company data 


Absolute measures 


Diversified mining Share Trading Rptg Year Sales (US$ m) EBITDA (US$ m) Net income (US$ m) EPS (Reporting curr.) 
09-Jul-09 Price curr. curr. end 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
BHP Billiton Limited 32.29 AUD USD Jun NA 50899 63714 40981 NA 23036 30775 15681 NA 13265 15501 7457 NA 2.37 2.77 = 1.33 
Rio Tinto Ltd 47.60 AUD USD Dec 22465 29744 54264 36071 10670 11152 19517 13428 7438 7446 9828 4874 561 5.77 7.62 2.99 
International 
Anglo American 16.51 GBX USD Dec 33072 29537 26311 NA 11615 11395 10544 NA 5497 5761 5237 NA 3.74 440 4.36 NA 
BHP Billiton Plc 13.10 GBX USD Jun NA 50899 63714 40981 NA 23036 30775 15681 NA 13265 15501 7457 NA 2.37 277 = 1.33 
Vale S.A. (PN) 28.17 BRL USD Dec 19653 32242 37478 22651 9582 16442 17639 10776 7354 12887 13222 7060 138 241 248 1.2 
Rio Tinto Plc 19.67 GBX USD Dec 22465 29744 54264 36071 10670 11152 19517 13428 7438 7446 9828 4874 5.61 5.77 7.62 2.99 
Profitability measures 
Diversified mining  52-week 52-week DPS Div. EBITDA margin (%) EBIT margin (%) RolC (EBIT) (%) RoE (net) (%) 

high low 2007e (%) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
BHP Billiton Limited 41.75 21.10 0.56 1.73 NA 45.3 483 38.3 NA 39.4 41.7 287 NA 46.2 55.7 23.1 NA 446 43.7 183 
Rio Tinto Ltd 100.56 25.24 1.36 2.86 475 375 36.0 37.2 39.7 29.5 28.9 28.2 413 224 310 218 424 32.6 40.3 153 
International 
Anglo American 29.73 9.14 0.62 3.78 35.1 38.6 40.1 NA 264 29.9 30.3 NA 27.7 32.3 28.0 NA 20.1 224 22.7 NA 
BHP Billiton Plc 17.47 7.53 0.23 1.79 NA 45.3 483 38.3 NA 39.4 41.7 287 NA 46.2 55.7 23.1 NA 446 43.7 183 
Vale S.A. (PN) 43.90 20.24 0.63 2.23 488 51.0 47.1 476 43.7 442 396 37.3 35.2 353 31.7 168 41.2 442 327 149 
Rio Tinto Plc 46.80 8.96 0.69 3.48 475 37.5 36.0 _ 37.2 39.7 29.5 28.9 28.2 41.3 224 31.0 218 424 32.6 403 153 
Diversified Mining wtd av: 454 444 445 408 386 37.5 371 311 35.7 36.8 410 20.9 37.1 39.3 375 166 
EPS growth, value measures 
Diversified mining Mktcap. NetDebt07e EVO07e Shares ols EPS Growth (%) EVIEBITDA PIE PIBV 


(US$ m, (USS m) (US$ m) (m 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009 2006 2007 2008 2009e 


Domestic 


BHP Billiton Limited 141992 12156 182418 5605.0 NA NA 169  -51.9 NA 79 6.4 9.5 NA 9.5 98 17.7 5.5 48 3.6 3.4 
Rio Tinto Ltd 73132 45182 131066 1958.3 46.3 2.9 32.0 -60.7 74 118 8.8 V7 6.4 6.9 5.2 11.8 3.5 2.5 2.9 15 
International 

Anglo American 36106 5170 88326 1336.8 450 174 -0.8 NA 5 78 7A NA 71 6.1 6.1 NA 2.7 3.3 2.2 NA 
BHP Billiton Plc 119275 12156 159700 5565.4 NA NA 169  -51.9 NA 7A 5.7 8.1 NA 79 82 148 46 4.0 3.1 2.9 
Vale S.A. (PN) 75582 17984 116622 5340.6 51.6 75.2 2.6 -46.6 7.0 71 7.0 78 10.2 5.8 5.7 10.6 2.6 3.3 2.2 16 
Rio Tinto Plc 58418 45182 146018 1958.3 46.3 2.9 32.0 -60.7 TA, 13.4 8.1 5.9 5.4 5.9 44 101 2.8 2.0 24 12 
Diversified Mining wtd avg 478 331 125 -52.3 6.7 8.5 6.7 75 8.4 74 66 13.1 3.5 3.3 2.6 2.1 
Cash flow, capital intensity measures 

Diversified mining P/NPV or NAVI Target Net Debt/Equity (%) PICF Capex (US$ m) Capex % sales 


Rating PINAV Share Price 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009 2006 2007 2008 2009e 


Domestic 


BHP Billiton Limited Neutral 6.57 4.92 37.00 305 399 110 177 NA NA NA NA NA 7417 9152 9607 NA 146 144 23.4 
Rio Tinto Ltd Buy 3.96 12.01 66.00 143 1716 1718 468 NA NA NA NA 4064 4948 8666 4521 181 166 160 125 
International 

Anglo American Restricted 0.97 17.10 NA 151 25.1 60.1 NA 47 4.2 41 NA 3750 3932 5146 4564 113 133 196 NA 
BHP Billiton Plc Neutral NA #NIA 14.50 305 399 110 17.7 NA NA NA NA NA 7417 9152 9607 NA 146 144 23.4 
Vale S.A. (PN) Buy (CBE) 0.63 45.07 41.00 80.6 502 124 175 9.0 5.0 47 8.0 6316 9177 11759 10409 321 285 314 460 
Rio Tinto Plc Buy 0.54 36.48 27.50 143 1716 1718 468 NA NA NA NA 4064 4948 8666 4521 181 166 160 125 
Div Mining wtd avg or sum 0.67 38.4 67.3 50.0 243 7.6 47 45 8.0 14130 25474 34723 29100 229 185 198 27.6 
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Absolute measures 


Uranium Producers Share Trading Rptg Year Sales (US$ m) EBITDA (US$ m) Net income (US$ m) EPS (Reporting curr.) 
09-Jul-09 Price curr. curr. end 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
BHP Billiton Limited 32.29 AUD USD Jun NA 50899 63714 40981 NA 23036 30775 15681 NA 13265 15501 7457 NA 2.37 2.77 1.33 
Cameco Corporation 27.38 CAD CAD Dec 1615 2160 2698 2520 441 842 1078 964 331 389 425 500 0.82 167 168 1.54 
ERA 20.66 AUD AUD Dec 236 299 421 471 77 129 186 271 33 64 101 173 0.23 040 062 1.21 
Paladin Energy 4.45 AUD USD Jun 1 48 117 255 -19 -47 10 67 -19 -55 -19 0 -0.04 -0.08 -0.03 0.00 
Rio Tinto Ltd 47.60 AUD USD Dec 22465 29744 54264 36071 10670 11152 19517 13428 7438 7446 9828 4874 5.61 5.77 7.62 2.99 
Profitability measures 
Uranium Producers 52-week 52-week DPS Div. EBITDA margin (%) EBIT margin (%) RolC (EBIT) (%) RoE (net) (%) 
high low 2007e (%) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 

BHP Billiton Limited 41.75 21.10 0.56 1.73 NA 45.3 483 383 NA 394 417 287 NA 46.2 557 231 NA 446 43.7 183 
Cameco Corporation 42.97 15.46 0.20 0.73 27.3 39.0 40.0 383 164 292 29.7 283 109 215 233 188 131 132 127 130 
ERA 27.53 10.10 0.20 0.97 32.7 43.0 443 57.6 220 30.2 347 49.9 140 218 373 656 79 131 192 280 
Paladin Energy 6.46 1.79 0.00 0.00 NA -99.5 89 26.2 99.5 -114.3 0.0 152 -305 -388 0.0 74 8.9 -68 21 0.0 
Rio Tinto Ltd 100.56 25.24 1.36 2.86 475 37.5 360 37.2 39.7 295 289 282 41.3224 310 218 424 326 403 153 
Uranium Producers wtd avg 448 41.2 43.6 38.1 38.1 343 36.7 28.7 35.3 36.5 458 22.9 36.8 38.6 406 17.1 
EPS growth, value measures 
Uranium Producers Mkt cap. Net Debt07e EVO7e Shares ols EPS Growth (%) EVIEBITDA PIE PIBV 

(US$ m) (US$ m) (US$ m) (m) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
BHP Billiton Limited 141992 12156 182418 5605.0 NA NA 16.9 -51.9 NA 7.9 64 9.5 NA 9.5 98 17.7 5.5 48 3.6 3.4 
Cameco Corporation 9247 595 15628 392.5 32.4 103.2 0.4 78 305 186 102 101 33.3 164 163 17.7 5.5 58 3.1 2.6 
ERA 3092 33 3441 190.7 69 746 564 93.7 25.7 267 168 109 905 518 331 17.1 71 65 5.2 44 
Paladin Energy 2143 133 4020 613.9 NA NA NA NA NA -84.9 2983 466 NA  -53.7 -149.1 #4HHHE 76 2.0 5.6 5.6 
Rio Tinto Ltd 73132 45182 131066 1958.3 46.3 2.9 32.0 -60.7 74 118 8.8 Tt 6.4 6.9 5.2 11.8 3.5 25 2.9 15 
Uranium Producers wtd avi 45,7 7.5 22.0 -54.0 10.6 9.0 10.2 9.3 11.3 NA NA 17.7 49 41 3.4 2.8 
Cash flow, capital intensity measures 
Uranium Producers PINPV or NAVI Target Net Debt/Equity (%) PICF Capex (US$ m) Capex % sales 

Rating PINAV Share Price 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
BHP Billiton Limited Neutral 5.58 5.79 37.00 305 39.9 110 17.7 NA NA NA NA NA 7417 9152 9607 NA 146 144 234 
Cameco Corporation Buy (CBE) 1.09 25.15 35.00 122 187 243 133 197 118 109 118 405 462 594 416 251 214 220 165 
ERA Neutral 7.36 2.81 21.50 -17 6.2 -141 -25.2 NA NA NA NA 31 78 13 15 13.1 26.0 3.0 3.2 
Paladin Energy Neutral 2.04 2.18 5.10 59 101 79.9 107.0 NA NA NA NA 87 72 196 130 NA 150.4 1678 51.2 
Rio Tinto Ltd Buy 3.96 12.01 66.00 143 1716 1718 468 NA NA NA NA 4064 4948 8666 4521 181 166 160 125 
Uranium Producers wtd avg or sum 4.88 23.8 80.2 63.0 27.0 19.7 118 109 118 4587 12977 18621 14689 18.7 169 165 19.7 
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Absolute measures 
Coal Producers 
09-Jul-09 

Domestic (Diversified) 
BHP Billiton Limited 

Rio Tinto Ltd 

Domestic (Coal-only) 
Centennial Coal 

Coal & Allied 

Gloucester Coal Ltd 
Macarthur Coal Ltd 
International (Diversified) 


Share 
Price 


32.29 
47.60 


2.19 
86.00 
5.08 
6.65 


Anglo American 16.51 
BHP Billiton Plc 13.10 
Rio Tinto Plc 19.67 
Teck Resources 18.43 
International (Coal-only) 

Banpu 315.00 
Bumi Resources 1850.00 
Peabody Energy 29.34 
Yanzhou Coal 9.68 


Profitability measures 


Coal Producers 52-week 
high 

Domestic (Diversified) 

BHP Billiton Limited 41.75 

Rio Tinto Ltd 100.56 

Domestic (Coal-only) 

Centennial Coal 5.87 

Coal & Allied 119.50 

Gloucester Coal Ltd 12.14 

Macarthur Coal Ltd 17.84 


International (Diversified) 


Anglo American 29.73 
BHP Billiton Plc 17.47 
Rio Tinto Plc 46.80 
Teck Resources 48.66 
International (Coal-only) 

Banpu 460.00 
Bumi Resources 6900.00 
Fording 100.69 
Peabody Energy 79.28 
Yanzhou Coal 15.42 


Coal Producers wtd avg 


EPS growth, value measures 


Coal Producers Mkt cap. 
(US$ m) 
Domestic (Diversified) 
BHP Billiton Limited 141992 
Rio Tinto Ltd 73132 
Domestic (Coal-only) 
Centennial Coal 642 
Coal & Allied 5842 
Gloucester Coal Ltd 325 
Macarthur Coal Ltd 1273 
International (Diversified) 
Anglo American 36106 
BHP Billiton Plc 119275 
Rio Tinto Plc 58418 
Teck Resources 8699 
International (Coal-only) 
Banpu 2513 
Bumi Resources 3533 
Peabody Energy 7846 
Yanzhou Coal 6143 


Coal Producers wtd av 


Trading 
curr. 


AUD 
AUD 


AUD 
AUD 
AUD 
AUD 


GBX 
GBX 
GBX 
CAD 


THB 
IDR 
USD 
HKD 


52-week 
low 


21.10 
25.24 


1.58 
70.00 
2.60 
2.36 


9.14 
7.53 
8.96 
3.42 


140.00 
425.00 
69.51 
16.25 
3.02 


Net Debt 07e 


(US$ m) 


12156 
45182 


-265 
274 
12 
25 


5170 
12156 
45182 

115 


175 
-27 
3228 
-738 


0000 


EV 07e 
(US$ m) 


182418 
131066 


1296 
5796 
333 
1118 


88326 
159700 
146018 

16173 


2041 
5694 
16527 
6395 


Year 
end 


Jun 
Dec 


Jun 
Dec 
Jun 
Jun 


Dec 
Jun 
Dec 
Dec 


Dec 
Dec 
Dec 
Dec 


Div. 
(%) 


1.73 
2.86 


3.65 
0.29 
2.17 
1.50 


3.78 
1.79 
3.48 
5.26 


2.54 
4.69 
NA 
0.82 
2.88 


Shares ols 


(m) 


5605.0 
1958.3 


373.6 
86.6 
81.7 

244.0 


1336.8 
5565.4 
1958.3 
538.4 


271.8 
19404.0 
267.4 
4918.4 


2006 


#NIA 
22465 


670 
1066 
105 
356 


33072 
#NIA 
22465 
5765 


881 
1852 
5256 
1506 


EBITDA margin (%) 


2006 


NA 
47.5 


20.0 
27.0 
30.3 
35.1 


35.1 

NA 
47.5 
55.7 


18.3 
21.1 

NA 
19.8 
38.8 
41.0 


2006 


NA 
46.3 


-103.6 
-29.0 
21 
-19.2 


45.0 

NA 
46.3 
71.6 


-22.3 
42.4 
41.2 

NA 
44.9 


Sales (US$ m) 


2007 


50899 
29744 


672 
1142 
114 
246 


29537 
50899 
29744 

5958 


1005 
2339 
5393 
1915 


2008 


63714 
54264 


722 
2245 
198 
560 


26311 
63714 
54264 

6514 


1534 
3470 
6593 
3512 


2007 2008 
453 483 
37.5 36.0 
22.1 25.5 
155 48.1 
185 39.1 
194 413 
38.6 40.1 
453 483 
37.5 36.0 
443 38.4 
144 248 
22.1 35.4 

NA NA 

184 27.1 
38.7 _ 40.0 
40.7 42.5 
EPS Growth (%) 
2007 2008 
NA 16.9 

29 32.0 

NA 116.2 

-46.9 639.4 

-60.8 402.1 

-64.5 305.4 
174 -08 

NA 16.9 
29 32.0 

-21.3 -64.0 
728 69.8 
68.9 72.1 

-30.2 130.6 
36.3 100.7 

44 203 


2009e 


4098 
3607: 


60: 
1498 
18 
419 


NA 
4098 
3607. 

6205 


1569 
2946 
6024 
2936 


2009e 


38.3 
37.2 


24.3 
36.3 
38.5 
30.1 


NA 
38.3 
37.2 
39.4 


29.8 
36.2 

NA 
22.9 
41.2 
37.3 


2009e 


51.9 
-60.7 


-36.6 
-42.9 

13 
51.8 


NA 
“51.9 
-60.7 

-9.9 


39.2 
-28.1 
-31.8 
-20.8 
-50.6 


2006 


#NIA 
10670 


134 
288 

32 
125 


11615 
#NIA 
10670 
3209 


161 
391 
1040 
585 


2006 


NA 
39.7 


3.6 
20.2 
26.3 
31.7 


26.4 

NA 
39.7 
51.6 


13.5 
17.4 

NA 
12.6 
29.9 
33.4 


2006 


NA 
7.4 


14.5 
17.7 
7.2 
49 


5.7 
NA 
7A 
3.5 


5.7 
5.8 
15.9 
5.0 
6.9 


EBITDA (US$ m) 
2007 2008 2009e 
23036 30775 15681 
11152 19517 13428 
148 «184 146 
177, 1079'S «544 
21 77 70 
48 231 126 
11395 10544 NA 
23036 30775 15681 
11152 19517 13428 
2642 2498 2445 
145 +380 8467 
518 1229 1067 
991 1786 1377 
7401405 1211 
EBIT margin (%) 
2007 2008 2009e 
39.4 417 287 
29.5 289 28.2 
85 150 134 
80 443 310 
139 364 358 
14.0 381 259 
29.9 30.3 NA 
39.4 417 287 
29.5 289 282 
39.1 309 26.6 
95 212 256 
179 328 316 
NA NA NA 
105 209 162 
30.0 353 336 
33.9 35.4 28.0 
EVIEBITDA 
2007 2008 2009e 
7.9 6.4 95 
11.8 8.8 77 
87 7.7 67 
32.8 65 103 
15.7 78 41 
23.4 8.3 41 
78 74 NA 
74 5.7 8.1 
13.1 8.1 5.9 
61 8.2 6.7 
14.1 6.5 4.4 
11.0 8.3 3.3 
16.7 10.2 77 
8.6 43 3.8 
9.2 6.8 7.3 


Net income (US$ m) 


2006 


#N/IA 
7438 


5497 
#N/IA 
7438 
2143 


95 
222 
601 
298 


2006 


NA 
41.3 


19 
23.2 
59.2 
56.5 


277 

NA 
41.3 
85.1 


25.6 
28.4 

NA 
11.8 
30.0 
37.6 


2006 


NA 
6.4 


-637.6 


36.1 
13.1 
11.7 


71 
NA 
5.4 
3.6 


27.6 
16.2 
13.1 
20.1 
#NIA 


2007 2008 2009e 2006 
13265 15501 7457 #N/A 
7446 «9828 44874 «5.61 
2 8678) 470.00 
92 689 346 2.38 
10 51 46 0.39 
32. 140272057 
5761 5237 NA 374 
13265 15501 7457  #NIA 
7446 ©9828 4874 5.61 
1510 618 593 5.11 
206 «6280 «« 373 aL 
856 650 376 113.86 
419 974 «6552.23 
425 934 7520.48 

RolC (EBIT) (%) 

2007 2008 2009 2006 
46.2 557 231 NA 
224 310 218 424 
74 314 136 -02 
80 976 451 250 
23.3 125.1 1292 457 
118 720 432 283 
323 280 NA 201 
46.2 557 231 NA 
224 310 218 424 
35.9 124 «73 456 
151 444 456 166 
323 677 367 774 
NA NA NA NA 
84 216 156 264 
30.4 534 387 (129 
36.0 427 22.3 35.2 
PIE 

2007 2008 2009e 2006 
95 98 177 55 
69 52 118 35 
197 91 144 08 
681 92 161 91 
334 66 66 58 
331 82 169 30 
61 61 NA 27 
79 82 148 46 
59 44 101 28 
46 127 141 24 
160 94 68 18 
96 56 78 48 
188 82 120 55 
47-73 93 15 
73.65 124 38 


EPS (Reporting curr.) 


2007 2008 2009e 
237 2.77 1.33 
5.77 7.62 2.99 
O11 0.24 0.15 
1.26 9.33 5.33 
0.15 0.76 0.77 
0.20 0.81 0.39 
440 4.36 NA 
237 2.77 1.33 
5.77 7.62 2.99 
402 145 1.31 
19.73 33.49 46.63 
192.35 331.11 238.21 
156 3.59 2.45 
0.66 1.32 1.04 
RoE (net) (%) 
2007 2008 2009e 
446 43.7 8.3 
32.6 40.3 5.3 
5.2 189 0.8 
136 79.5 29.0 
155 69.7 518 
93 327 1.2 
224 22.7 NA 
446 43.7 8.3 
32.6 40.3 5.3 
22.5 73 58 
21.7 215 24.9 
95.9 364 57 
NA NA NA 
171 35.9 95 
159 271 8.4 
37.0 377 169 
PIBV 
2007 2008 2009e 
48 3.6 3.4 
25 29 5 
13 14 A 
9.3 5.0 43 
48 3.9 34 
3.1 2.0 6 
3.3 2.2 NA 
4.0 3.1 29 
2.0 24 2 
25 13 08 
2.2 25 7 
48 58 8 
5.0 5.0 2.0 
25 18 5 
3.4 28 2.2 


Cash flow, capital intensity measures 


Coal Producers PINPV or NAVI Target Net Debt/Equity (%) PICF Capex (US$ m) Capex % sales 

Rating PINAV Share Price 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic (Diversified) 
BHP Billiton Limited Neutral 5.58 5.79 37.00 305 39.9 110 17.7 NA NA NA NA NA 7417 9152 9607 NA 146 144 234 
Rio Tinto Ltd Buy 3.96 12.01 66.00 43 1716 1718 468 NA NA NA NA 4064 4948 8666 4521 81 166 160 125 
Domestic (Coal-only) 
Centennial Coal Buy 0.78 2.81 2.90 86.1 -61.3 240 39.1 NA NA NA NA 128 215 31 164 90 320 181 272 
Coal & Allied Neutral 9.02 9.54 85.00 34.0 39.0 -35.2 6.1 NA NA NA NA 111 103 27 105 0.5 9.0 5.7 7.0 
Gloucester Coal Ltd Buy 5.44 0.93 7.00 6.8 166 -23.7 -15.1 NA NA NA NA 9 6 12 23 8.8 5.5 63 127 
Macarthur Coal Ltd Buy 2.96 2.25 7.25 -18.3 7.0 2.8  -28.0 NA NA NA NA 2 22 20 10 0.7 8.9 3.6 25 
International (Diversified) 
Anglo American Restricted 0.97 17.10 NA 5.1 251 60.1 NA 47 4.2 41 NA 3750 3932 5146 4564 13 133 196 NA 
BHP Billiton Plc Neutral NA #N/A 14.50 305 39.9 110 177 NA NA NA NA NA 7417 9152 9607 NA 146 144 234 
Rio Tinto Ple Buy 0.54 36.48 27.50 43 1716 1718 468 NA NA NA NA 4064 4948 8666 4521 81 166 160 125 
Teck Resources Buy (CBE) 0.71 26.08 24.00 -57.6 1.5 1093 47.7 3.2 3.8 71 6.0 309 534 11673 669 5.4 90 1792 108 
International (Coal-only) 
Banpu Buy NA NA 364.00 66.7 136 356 262 18.2 123 7.8 5.7 148 152 540 550 68 152 352 351 
Bumi Resources Buy NA NA 3400.00 247.5 19 351 418 12.7 78 49 5.9 241 245 416 508 3.0 105 120 172 
Peabody Energy Buy NA NA 38.00 125.3 1281 93.2 465 8.1 9.4 5.8 74 576 649 445 450 10 12.0 6.7 75 
Yanzhou Coal Buy NA NA 15.20 -29.1 -25.4 -346  -38.1 13.8 106 6.2 TA. 394 483 293 353 26.1 25.2 84 12.0 
Coal Producers wtd avg or sum 0.70 27.7 70.8 65.2 29.1 6.0 5.4 5.0 6.5 9114 17923 36038 20868 144 145 216 19.1 
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Absolute measures 


Gold Share Trading Rptg Year Sales (US$ m) EBITDA (US$ m) Net income (US$ m) EPS (Reporting curr.) 
09-Jul-09 Price curr. curr. end 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Avoca Resources Ltd 1.57 AUD AUD Jun 0 0 39 167 -2 Al -l 79 2 -2 -13 37 NA NA -0.07 0.20 
Lihir Gold 2.86 AUD USD Dec 310 393 680 1014 119 131 293 460 55 23 122 252 0.06 0.01 0.07 0.14 
Newcrest Mining 29.60 AUD AUD Jun 1113 2061 «2153-1917 349 662 922 823 99 268 450 370 039 #4085 114 1.02 
International 
Anglogold 281.97 ZAR ZAR Dec 2997 3272 3726 4078 1099 937 -681 1558 417 280 = -884 734 = =©10.24 =7.03 -22.62 18.02 
Barrick Gold Corp 31.73 USD USD Dec 6404 6332 7961 8380 2459 2744 3552 4019 1538 1110 872 1762 183 128 1.00 2.02 
Buenaventura 69.00 PEN USD Dec NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Gold Fields Ltd 91.12 ZAR ZAR Jun 2526 3042 3167 3685 819 1131 1148 1486 254 360 363 518 3.22 411 447 648 
Harmony 72.00 ZAR ZAR Jun 1382 1437 1293 1486 237 305 335 464 -55 51 106 206 «-0.84 0.90 219 4.27 
Newmont Mining Corp. 38.04 USD USD Dec 4987 5526 6199 6755 1898 2007 2034 3118 704 631 891 1061 157.140 198 2.19 
Profitability measures 
Gold 52-week 52-week DPS Div.Yield EBITDA margin (%) EBIT margin (%) RolC (EBIT) (%) RoE (net) (%) 
high low 2007e (%) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 

Domestic 
Avoca Resources Ltd 2.29 1.05 0.00 0.00 NA NA -3.6 = 47.7 NA NA -40.3 34.7 297.8 35 -176 484 -187 -33 -152 353 
Lihir Gold 3.56 1.53 0.00 0.00 38.4 333 431 45.4 26.3 204 280 341 9.4 6.7 10.5 147 6.9 16 48 75 
Newcrest Mining 36.30 17.01 0.05 0.17 31.3 321 428 42.9 18.2 21.3 321 29.7 196 385 629 516 33.8 178 181 120 
International 
Anglogold 359.76 152.00 0.21 0.07 36.7 28.6 -183 38.2 164 106 -338 243 13.1 109 -415 308 146 103 -358 318 
Barrick Gold Corp 50.39 18.14 0.30 0.95 38.4 43.3 446 48.0 26.7 27.7 316 35.5 18.3 123 161 17.2 17.0 75 5.7 10.9 
Buenaventura 96.46 30.74 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Gold Fields Ltd 123.50 54.00 0.12 0.14 32.4 37.2 36.2 40.3 194 23.12 22.2 26.1 13.3 127 118 161 8.6 8.1 61 8.1 
Harmony 129.50 54.99 0.00 0.00 17.1 213 ©6259 31.2 56 115 161 217 2.5 5.4 710 «(114 “17 17 3.9 6.6 
Newmont Mining Corp. 51.92 21.54 0.40 1.05 38.1 36.3 328 46.2 25.3 23.7 20.2 34.2 13:3'< = 13:2 14-7. 18:5: 71 65 10.2 109 
Gold wtd avg 35.7 36.2 31.1 440 22.3 22.0 180 313 16.0 150 118 234 14.4 8.4 2.2 13.4 
EPS growth, value measures 
Gold Mktcap NetDebt07e EVO07e Shares ols EPS Growth (%) EVIEBITDA PIE PIBV 

(US$ m) (US$ m) (US$ m) (m) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Avoca Resources Ltd 300 3 297 243.8 NA NA NA -372.5 -38.1 -265.3 -261.2 5.8 NA NA -21.6 79 8.2 3.0 3.5 2.2 
Lihir Gold 5295 -173 5122 2359.9 466.0 -745 3605 114.0 23.9 37.2 182 122 50.5 197.6 429 20.1 3.6 2.2 15 14 
Newcrest Mining 11163 88 11251 480.7 -17.2 117.4 341 = -10.0 22.4 140 134 13.5 75.8 349 260 289 18.7 46 3.9 3.0 
International 
Anglogold 12309 883 13199 354.1 NA NA -421.8 -179.7 13.2 141 -15.4 8.6 27.5 40.1 -125 156 43 5.3 3.8 5.6 
Barrick Gold Corp 27700 946 31439 873.0 245.5 -30.0 -21.9 1018 108 115 105 79 174 248 317 15.7 18 19 2.2 16 
Buenaventura 4101 NA NA 274.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Gold Fields Ltd 7906 648 17009 703.8 52.4 27.6 88 45.1 11.7 15.0 71 6.9 28.3 22.2 204 141 2.6 18 13 12 
Harmony 3779 581 5277 425.8 -73.1 -2073 1438 949 13.1 17.3 16.2 91 -86.0 802 329 169 19 18 14 11 
Newmont Mining Corp. 18602 1646 20961 489.0 67.7 -10.4 41.2 104 12.0 10.4 11.2 7.2 243 27.1 192 174 2.4 2.6 2.8 2.0 
Gold wtd avg 152.0 -10.6 -32.5 155.9 13.7 13.1 6.8 8.8 47 2.9 2.6 2.4 
Cash flow, capital intensity measures 
Gold PINPV or NAVI Target Net Debt/Equity (%) PICF Capex (US$ m) Capex % sales 

Rating PINAV Share Price 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Avoca Resources Ltd Buy 3.13 0.50 2.10 10.7 34 994 26.0 NA NA 160.4 5.0 0 60 41 31 NA NA 105.8 184 
Lihir Gold Buy (CBE) 2.23 1.28 3.35 28.8 -8.0 -22 -13.9 NA NA NA NA 171 212 251 316 55.0 538 37.0 31.2 
Newcrest Mining Neutral 10.78 2.75 31.00 265.3 34 194 -23 NA NA NA NA 224 211 497 353 20.2 10.2 231 184 
International 
Anglogold Buy 0.78 363.11 350.00 31.5 36.4 540 87.0 11.2 12.9 -35.9 87 1338 671 348 42 446 205 9.3 1.0 
Barrick Gold Corp Buy (CBE) 1.03 30.74 48.00 75 62 188 125 11.70 131 «145 9.9 1207. 1205 3765 1825 188 19.0 47.3 218 
Buenaventura Suspended NA NA NA NA NA NA NA NA NA NA NA 40 44 42 NA NA NA NA NA 
Gold Fields Ltd Buy 1.14 80.21 125.00 3.1 11.2 106 173 12.3 10.1 9.1 6.9 2435 2312 966 998 96.4 76.0 305 271 
Harmony Neutral 0.74 97.55 90.00 11.6 20.9 179 -4.9 38.6 214 151 10.0 325 481 273 180 23.5 335 211 121 
Newmont Mining Corp. Buy 1.14 33.49 56.00 6.1 183 365 20.7 12.8 12.9 103 9.9 15511671 1875 1505 31.1 30.2 30.2 223 
Gold wtd avg or sum 2.34 447 129 259 210 13.4 13.1 47 9.3 7290 6865 8059 5249 348 284 321 19.1 
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Absolute measures 


Metals Share Trading Rptg Year Sales (US$ m) EBITDA (US$ m) Net income (US$ m) EPS (Reporting curr.) 
09-Jul-09 Price curr. curr. end 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Alumina Ltd 1.36 AUD AUD Dec 0 ) ) ) 7 9 -13 9 385 366 = 172 30 044 038 016 -0.02 
lluka Resources 2.78 AUD AUD Dec 804 772 «= 897_—Ss 655 240 «237-—C'(s«189 147 95 43 22 7 054 022 008 0.02 
Minara Resources Ltd 0.74 AUD AUD Dec 570 657. 363s. 327-330 19 -34 255 230 -16 48 073 059 -002 -0.06 
OZ Minerals 0.86 AUD AUD Dec 961 920 750 919 626 509 -983 282 428 272 += -1296 7 040 020 -065 0.00 
International 
Alcoa 9.23 USD USD Dec 30379 30748 26901 16949 5639 4779 3313 624 2466 2131 1012 -772 284 248 126 © -0.83 
Freeport-McMoRan 46.69 USD USD Dec 5791 16939 17796 12546 3103 7823 6052 4237 1453 3485 2259 650 7.62 10.22 591 158 
Norilsk Nickel 83.00 USD USD Dec 11550 17119 13980 8173 7610 10253 5807 2540 4996 7319 4308 1084 2629 3839 2315 6.21 
Southern Copper 19.47 USD USD Dec 5460 6086 4851 2831 3314 3824 2529 1230 2016 2217 1406 562 228 251 159 0.64 
Teck Resources 18.43 CAD CAD Dec 5765 5958 6514 6205 3209 2642 2498 2445 1897 1623 618 593 5.11 402 145 1431 
Umicore 15.02 EUR EUR Dec 11167 11392 13488 9039 500 698 642 319 202 «306 = 328 86 127° 187 «193 0.56 
Xstrata Ple 6.10 GBX USD Dec 26877 28542 27952 NA 10605 10904 9669 NA 4806 5525 4826 NA 292 3.24 2.81 NA 
Profitability measures 
Metals 52-week 52-week DPS Div. Yield EBITDA margin (%) EBIT margin (%) RolC (EBIT) (%) RoE (net) (%) 

High low 2007e (%) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Alumina Ltd 4.67 0.84 0.24 1771 NA NA NA NA NA NA NA NA NA NA NA 24 30.70 «(25.70 101-13 
lluka Resources 5.04 2.74 0.10 3.60 298 307 210 225 179 146 57 3.2 12.3 8.6 4.1 17 16.9 7.0 3.2 0.9 
Minara Resources Ltd 2.64 0.26 0.40 54.42 57.4 50.2 53-135 529 452 57 -277 70 «661 44 -145 531 379 -27 8 -84 
OZ Minerals 2.26 0.50 0.08 9.30 65.1 553 -1312 307 569 461 -155.3 6.3 843 395 = -53.1 34 723 250 -7L7 0.4 
International 
Alcoa 34.94 5.22 0.68 7.37 186 155 123 37 14.3114 77-28 179125 70-16 15.9 12.2 62 54 
Freeport-McMoRan 109.71 16.80 1.25 2.68 536 462 340 338 497 388 240 255 1059 430 190 183 615 384 239 158 
Norilsk Nickel 235.00 37.50 8.97 10.81 65.9 599 415 311 608 551 326 195 716 609 247 112 407 419 256 8.8 
Southern Copper 33.46 9.19 2.27 11.64 60.7 628 521 435 556 575 454 318 810 898 563 225 576 589 387 181 
Teck Resources 48.66 3.42 0.97 5.26 55.7 443 384 394 516 391 309 266 85.1 359 124 73 4040 (24.1 73 58 
Umicore 29.99 10.27 0.65 4.33 45 6.1 48 3.5 28 4.0 3.5 18 159 202 183 61 215 205 151 4.2 
Xstrata Plc 21.81 2.98 0.25 4.13 39.5 38.2 34.6 NA 310 308 26.0 NA 340 212 16.4 NA 345-246 19.4 NA 
Metal wtd avg 49.0 454 326 313 433 39.2 242 208 642 437 221 119 433 340 198 98 
EPS growth, value measures 
Metals Mkt Cap Net Debt07e EVO7e Shares o/s EPS Growth (%) EVIEBITDA PIE PIBV 

(US$ m) (US$ m) (US$ m) (m) 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 

Domestic 
Alumina Ltd 2594 861 5244 2440.2 617 -124 572 -1101 -6615 -5684 -1764 -11.2 31 35 82 -81.9 0.9 1.0 0.7 0.9 
lluka Resources 913 527 1671 418.7 40.0 -60.0 -648 -697 7.2 ral 8.6 79 52 129 367 1209 1.0 1.0 11 1.0 
Minara Resources Ltd 673 -138 2450 1167.8 688.4 -189 -1028 239.8 3.1 74 65.7_—--17.0 1.0 12 -45.3 — -13.3 05 05 1.0 11 
OZ Minerals 2106 154 4247 3121.3 630.5 -48.6 -418.7 -100.4 47 83-43 79 22 42  -13 297.7 12 0.9 08 16 
International 
Alcoa 7454 7570 45125 807.6 937 -128 -489 -165.3 6.6 94 121 408 33 37 73-112 18 18 2.0 08 
Freeport-McMoRan 17836 9560 32944 382.0 469 342 -421 -733 3.5 42 7.0 67 6.1 46 79 29.6 NA NA 146 53 
Norilsk Nickel 15170 4068 41368 182.8 116.1 46.0 -39.7 -73.2 2.6 4.0 71 7.2 3.2 22 36 06 13.4 17 21 35 12 
Southern Copper 17199 40 27696 883.4 67 10.0 -366 -60.0 44. 7.2 99 148 85 78 122 30.6 37 72 7.2 6.0 
Teck Resources 8699 115 16173 538.4 716-213 «640-99 35 6.1 8.2 67 3.6 46 127 141 24 25 13 08 
Umicore 2545 259 5949 120.7 57 471 33-711 93 8.5 8.8 9.9 118 8.0 78 © 26.9 6.3 25 21 12 
Xstrata Plc 29131 11975 69164 2920.0 900 108 -13.1 NA 3.5 6.3 6.9 NA 3.4 3.0 35 NA 18 2.3 18 NA 
Metal wtd avg 78.6 128 -41.2 -73.9 8.2 3.6 11.3 HHH HHHHHH HHH HHH 3.1 5.1 3.2 
Cash flow, capital intensity measures 
Metals PINPV or NAVI Target Net Debt/Equity (%) PICF Capex (US$ m) Capex % sales 

Rating PINAV Share Price 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 2006 2007 2008 2009e 
Domestic 
Alumina Ltd Buy 1.02 1.32 175 239 587 35.1 95 NA NA NA NA ) ) ) 0 NA NA NA NA 
lluka Resources Neutral 0.98 2.85 3.00 833 796 234 324 NA NA NA NA 130 87 19 527 821.221.2805 
Minara Resources Ltd Sell 0.43 171 0.60 38.0 -223 -175 -161 NA NA NA NA 41 93 66 11 71 «141 18.2 45 
OZ Minerals Neutral 0.90 0.96 0.92 242 112 334 = -479 NA NA NA NA 206 = 8462041277 2191.9) 272.2 2 80.1 
International 
Alcoa Neutral 0.55 16.71 11.00 414 411 69.1 61.3 24 23 33 264 3091 3636 3438 1840 10.2 118 128 109 
Freeport-McMoRan Buy (CBE) 0.70 66.70 66.00 86 61.7 2986 1971 5.3 3.4 44 114 251 414 341 341 4.3 24 19 2.7 
Norilsk Nickel Buy 0.48 172.70 123.00 111 237 ©6465 = 208 28 19 28 71 724 1098 2335S 1540 6.3 64 167 18.8 
Southern Copper Neutral (CBE) NA NA 21.00 6.2 10 150 44.5 75 6.8 99 19.3 436 304 496 391 8.0 50 10.2 138 
Teck Resources Buy (CBE) O71 26.08 24.00 57.6 15 1093 47.7 3.2 3.8 71 6.0 309-534. «11673669 54 90 1792 108 
Umicore Sell NA NA 13.50 1949 119 24.2 236 6.0 45 5.2 9.4 173-204-275 202 15 18 2.0 2.2 
Xstrata Plc Restricted 0.53 11.54 NA 744 535 77.2 NA 23 2.2 23 NA 1453-2848 = 4796 3603 54 100 17.2 NA 
Metal wtd avg or sum 0.60 221 346 980 726 4.0 3.4 47 13.3 6818 ~—10137 25689 +9407 65 89 317 123 
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= Statement of Risk 


Investment risk inherent in the resource sector includes, but is not limited to, 
movement of commodity price and currency, which may differ materially from 
the assumptions used in this report. Furthermore, the sector is subject to political, 
financial and operational risks, each of which has the potential to significantly 
impact industry performance. 


a Analyst Certification 


Each research analyst primarily responsible for the content of this research 
report, in whole or in part, certifies that with respect to each security or issuer 
that the analyst covered in this report: (1) all of the views expressed accurately 
reflect his or her personal views about those securities or issuers; and (2) no part 
of his or her compensation was, is, or will be, directly or indirectly, related to 
the specific recommendations or views expressed by that research analyst in the 
research report. 
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Required Disclosures 


This report has been prepared by UBS Securities Australia Ltd, an affiliate of UBS AG. UBS AG, its subsidiaries, 
branches and affiliates are referred to herein as UBS. 


For information on the ways in which UBS manages conflicts and maintains independence of its research product; 
historical performance information; and certain additional disclosures concerning UBS research recommendations, 
please visit www.ubs.com/disclosures. The figures contained in performance charts refer to the past; past performance is 
not a reliable indicator of future results. Additional information will be made available upon request. 


UBS Investment Research: Global Equity Rating Allocations 


UBS 12-Month Rating Rating Category Coverage’ IB Services” 
Buy Buy 44% 38% 
Neutral Hold/Neutral 39% 36% 
Sell Sell 17% 25% 
UBS Short-Term Rating Rating Category Coverage® IB Services” 
Buy Buy less than 1% 33% 
Sell Sell less than 1% 33% 


1:Percentage of companies under coverage globally within the 12-month rating category. 

2:Percentage of companies within the 12-month rating category for which investment banking (IB) services were provided within 
the past 12 months. 

3:Percentage of companies under coverage globally within the Short-Term rating category. 

4:Percentage of companies within the Short-Term rating category for which investment banking (IB) services were provided 
within the past 12 months. 


Source: UBS. Rating allocations are as of 30 June 2009. 
UBS Investment Research: Global Equity Rating Definitions 


UBS 12-Month Rating Definition 

Buy FSR is > 6% above the MRA. 

Neutral FSR is between -6% and 6% of the MRA. 
Sell FSR is > 6% below the MRA. 

UBS Short-Term Rating Definition 


Buy: Stock price expected to rise within three months from the time the rating was assigned 
because of a specific catalyst or event. 

Sell: Stock price expected to fall within three months from the time the rating was assigned 
because of a specific catalyst or event. 


Buy 


Sell 
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KEY DEFINITIONS 


Forecast Stock Return (FSR) is defined as expected percentage price appreciation plus gross dividend yield over the next 12 
months. 

Market Return Assumption (MRA) is defined as the one-year local market interest rate plus 5% (a proxy for, and nota 
forecast of, the equity risk premium). 

Under Review (UR) Stocks may be flagged as UR by the analyst, indicating that the stock's price target and/or rating are 
subject to possible change in the near term, usually in response to an event that may affect the investment case or valuation. 
Short-Term Ratings reflect the expected near-term (up to three months) performance of the stock and do not reflect any 
change in the fundamental view or investment case. 


EXCEPTIONS AND SPECIAL CASES 


UK and European Investment Fund ratings and definitions are: Buy: Positive on factors such as structure, management, 
performance record, discount; Neutral: Neutral on factors such as structure, management, performance record, discount; Sell: 
Negative on factors such as structure, management, performance record, discount. 

Core Banding Exceptions (CBE): Exceptions to the standard +/-6% bands may be granted by the Investment Review 
Committee (IRC). Factors considered by the IRC include the stock's volatility and the credit spread of the respective company's 
debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands as they relate to the rating. 
When such exceptions apply, they will be identified in the Company Disclosures table in the relevant research piece. 


Research analysts contributing to this report who are employed by any non-US affiliate of UBS Securities LLC are not 
registered/qualified as research analysts with the NASD and NYSE and therefore are not subject to the restrictions contained in 
the NASD and NYSE rules on communications with a subject company, public appearances, and trading securities held by a 
research analyst account. The name of each affiliate and analyst employed by that affiliate contributing to this report, if any, 
follows. 


UBS Securities Australia Ltd: Glyn Lawcock; Jo Battershill; Mark Busuttil; Daniel Morgan. 


Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. 
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Global Disclaimer 


This report has been prepared by UBS Securities Australia Ltd, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as UBS. In certain countries, UBS 
AG is referred to as UBS SA. 


This report is for distribution only under such circumstances as may be permitted by applicable law. Nothing in this report constitutes a representation that any investment strategy or 
recommendation contained herein is suitable or appropriate to a recipient's individual circumstances or otherwise constitutes a personal recommendation. It is published solely for information 
purposes, it does not constitute an advertisement and is not to be construed as a solicitation or an offer to buy or sell any securities or related financial instruments in any jurisdiction. No 
representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained herein, except with respect to information 
concerning UBS AG, its subsidiaries and affiliates, nor is it intended to be a complete statement or summary of the securities, markets or developments referred to in the report. UBS does not 
undertake that investors will obtain profits, nor will it share with investors any investment profits nor accept any liability for any investment losses. Investments involve risks and investors should 
exercise prudence in making their investment decisions. The report should not be regarded by recipients as a substitute for the exercise of their own judgement. Any opinions expressed in this 
report are subject to change without notice and may differ or be contrary to opinions expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. 
Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management. The analysis contained herein is based on numerous assumptions. 
Different assumptions could result in materially different results. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and other 
constituencies for the purpose of gathering, synthesizing and interpreting market information. UBS is under no obligation to update or keep current the information contained herein. UBS relies 
on information barriers to control the flow of information contained in one or more areas within UBS, into other areas, units, groups or affiliates of UBS. The compensation of the analyst who 
prepared this report is determined exclusively by research management and senior management (not including investment banking). Analyst compensation is not based on investment banking 
revenues, however, compensation may relate to the revenues of UBS Investment Bank as a whole, of which investment banking, sales and trading are a part. 


The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors. Options, derivative products and futures are not suitable for all investors, and 
trading in these instruments is considered risky. Mortgage and asset-backed securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates 
and other market conditions. Past performance is not necessarily indicative of future results. Foreign currency rates of exchange may adversely affect the value, price or income of any security 
or related instrument mentioned in this report. For investment advice, trade execution or other enquiries, clients should contact their local sales representative. Neither UBS nor any of its 
affiliates, nor any of UBS' or any of its affiliates, directors, employees or agents accepts any liability for any loss or damage arising out of the use of all or any part of this report. For financial 
instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC and/or UBS Capital Markets LP) acts as a market maker or 
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity provider is carried out in 
accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in this research report. UBS and its affiliates and 
employees may have long or short positions, trade as principal and buy and sell in instruments or derivatives identified herein. 


Any prices stated in this report are for information purposes only and do not represent valuations for individual securities or other instruments. There is no representation that any transaction 
can or could have been effected at those prices and any prices do not necessarily reflect UBS's internal books and records or theoretical model-based valuations and may be based on certain 
assumptions. Different assumptions, by UBS or any other source, may yield substantially different results. 


United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is communicated by UBS Limited, a subsidiary of UBS AG, to persons who are eligible 
counterparties or professional clients and is only available to such persons. The information contained herein does not apply to, and should not be relied upon by, retail clients. UBS Limited is 
authorised and regulated by the Financial Services Authority (FSA). UBS research complies with all the FSA requirements and laws concerning disclosures and these are indicated on the 
research where applicable. France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France SA. UBS Securities France S.A. is regulated by the Autorité des 
Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this report, the report is also deemed to have been prepared by UBS Securities France S.A. 
Germany: Prepared by UBS Limited and distributed by UBS Limited and UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht 
(BaFin). Spain: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities Espafia SV, SA. UBS Securities Espafia SV, SA is regulated by the Comisién Nacional del 
Mercado de Valores (CNMV). Turkey: Prepared by UBS Menkul Degerler AS on behalf of and distributed by UBS Limited. Russia: Prepared and distributed by UBS Securities CJSC. 
Switzerland: Distributed by UBS AG to persons who are institutional investors only. Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A.. UBS Italia Sim 
S.p.A. is regulated by the Bank of Italy and by the Commissione Nazionale per le Societa e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this report, the 
report is also deemed to have been prepared by UBS Italia Sim S.p.A.. South Africa: UBS South Africa (Pty) Limited (Registration No. 1995/011140/07) is a member of the JSE Limited, the 
South African Futures Exchange and the Bond Exchange of South Africa. UBS South Africa (Pty) Limited is an authorised Financial Services Provider. Details of its postal and physical address 
and a list of its directors are available on request or may be accessed at http:www.ubs.co.za. United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial 
Services Inc., subsidiaries of UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’), to major US institutional investors only. 
UBS Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a report prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC 
or UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this report must be effected through UBS Securities LLC or UBS Financial Services Inc., and not 
through a non-US affiliate. Canada: Distributed by UBS Securities Canada Inc., a subsidiary of UBS AG and a member of the principal Canadian stock exchanges & CIPF. A statement of its 
financial condition and a list of its directors and senior officers will be provided upon request. Hong Kong: Distributed by UBS Securities Asia Limited. Singapore: Distributed by UBS Securities 
Pte. Ltd or UBS AG, Singapore Branch. Japan: Distributed by UBS Securities Japan Ltd to institutional investors only. Where this report has been prepared by UBS Securities Japan Ltd, UBS 
Securities Japan Ltd is the author, publisher and distributor of the report. Australia: Distributed by UBS AG (Holder of Australian Financial Services License No. 231087) and UBS Securities 
Australia Ltd (Holder of Australian Financial Services License No. 231098) only to ‘Wholesale’ clients as defined by s761G of the Corporations Act 2001. New Zealand: Distributed by UBS New 
Zealand Ltd. An investment adviser and investment broker disclosure statement is available on request and free of charge by writing to PO Box 45, Auckland, NZ. China: Distributed by UBS 
Securities Co. Limited. Dubai: The research prepared and distributed by UBS AG Dubai Branch, is intended for Professional Clients only and is not for further distribution within the United Arab 
Emirates. 


The disclosures contained in research reports produced by UBS Limited shall be governed by and construed in accordance with English law. 


UBS specifically prohibits the redistribution of this material in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the actions of third parties in this 
respect. © UBS 2009. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved. 
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